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Abstract
Background: Chronic spinal pain is one of the most common diseases in the United States. Underserved patients are
most affected, and disproportionately may use opioid medications as they lack access to other therapies. It is therefore
important to develop systems to treat spinal pain within the primary medical home. Methods: We designed a prospective
observational pilot study at a community health center to measure the effectiveness of two interventions among an
underserved population: a multidisciplinary pain team and chiropractic care. Study outcomes were pain and functional
disability measured by the Pain Disability Questionnaire (PDQ), and reduction of opioid dose at baseline and 6-12 months.
Multivariate linear regression was used to determine associating factors for change in PDQ scores. Results: Thirty-five
individuals completed baseline and follow-up PDQs from August 2018 to May 2020. Overall, the mean baseline PDQ
was 92.4 +/− 6.1 and the mean follow-up PDQ was 81.9 +/− 7.7, resulting in a mean improvement of −10.6 (95% CI 1.2
- −22.3, P = .08). Participants in the chiropractic team (mean change −25.0, P = .01) and those completing the study before
COVID-19 (mean change = −22.6, P < .01) were found to have significantly greater improvement at follow-up. Conclusion:
This observational study within a community health center resulted in improvement in spinal pain and disability with
chiropractic care versus a multidisciplinary pain team. Offering similar services in primary care may help to address pain
and disability, and hopefully limit external referrals, advanced imaging, and opioid prescriptions.
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Introduction
In the United States, 20.4% (50.0 million) adults suffer from
chronic pain, and 8.0% (19.6 million) of U.S. adults have
high-impact chronic pain (chronic pain limiting life and
work activities).1 Spinal pain is common and impactful, as
low back pain is the first and neck pain is the fourth most
common cause of years lived with disability globally,
according to the Global Burden of Disease Study in 2010.2,3
Chronic pain is a biopsychosocial condition, and those medically underserved are at greater risk. Using the nationallyrepresented Health and Retirement Study, investigators
determined that 17% of those living in the lowest wealth
quartile suffer from high-impact chronic pain compared to
8% of the total study population.4 Recent regional publications indicate 50%-60% of patients within Federally

Qualified Health Centers (FQHCs) in the Midwest suffer
from chronic pain.5,6 Furthermore, psychosocial variables
such as depression, anxiety, and distress, which are common
in underserved patients, mediate the transition from acute to
chronic pain, and amplify existing pain complaints.7,8
Patients with high-impact chronic spinal pain use opioids at a rate almost four times that of those with low-impact
pain, and on average use over five times the morphine
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equivalent dose (MED).9 The opioid epidemic has necessitated integrating safe, effective, and evidence-based treatments into chronic pain management, as prescription
opioids have lacked efficacy and contributed to adverse
effects and deaths.10-12 American College of Physicians
guidelines recommend non-pharmacologic (e.g. therapies
routinely provided by chiropractors and physical therapists)
and non-opioid pharmacologic treatment for low back pain,
but high out-of-pocket expenses create access barriers to
these evidence-based therapies for many low-income
patients.13-15 Average out-of-pocket expenses for one episode of low back pain can range between $150-720 for chiropractic or physical therapy with commercial healthcare
insurance, and much greater without insurance.14 In contrast,
a one-month supply of generic opioids costs $10-15.13
Treatments provided by chiropractors are safe and effective in managing spinal pain, resulting in lower pain scores
and increased patient satisfaction with minimal adverse
events.16-19 Integrating chiropractic care in a low-income,
urban clinic in Winnipeg, Canada not only reduced spinal
and extremity pain, but also decreased opioid use.20 There is
also a foundation for on-site integration for pain management at the primary care level within the community health
center (CHC), with proven feasibility and patient satisfaction, and opportunity for inter-professional collaboration.5,21-25 However, there are few quantitative studies of
pain management integration into CHCs.
Our study site had recently implemented a multidisciplinary chronic pain team and chiropractic care to improve
pain management and offer patients non-opioid treatments.
Thus, we designed an observational study at a CHC with
two distinct chronic pain interventions to determine the
impact on treatment of chronic spinal pain and disability.
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human function (e.g. depression, pain intensity) and work
disability than more commonly used low back pain outcome instruments.26,27 The PDQ includes 15 questions
across functional and psychosocial domains. Scores are
divided into five distinct categories: no disability (score of
0); mild (scores 1 – 70); moderate (scores 71 – 100); severe
(scores 101 – 130); and extreme (scores 131 – 150).
Strengths of the PDQ include the effect of psychosocial factors on pain assessment as well as the proven linear relationship between scores and return to work and work
retention.26,27

Participants and Study site

This was a prospective observational pilot study with the
primary objective of quantifying a change in pain scores
after 6-12 months of two separate interventions within the
study site (pain team and chiropractic team). Anticipated
enrollment was 30 participants per intervention. The primary outcome was a change from baseline of the Pain
Disability Questionnaire (PDQ), the study tool. Secondary
outcomes were reduction of opioid dose by MED. Analysis
was performed on additional patient variables to determine
potential associations with PDQ scores.

Affinia Healthcare (AHC) is a FQHC treating an underserved
population in St. Louis, MO with five clinical sites that serves
more than 40,000 individuals annually. At the time of the
study, AHC had integrated two distinct interventions to
address chronic pain: multidisciplinary chronic pain team
and chiropractic care. The pain team consisted of a primary
care physician (PCP), behavioral health consultant, clinical
nurse, and clinical pharmacist. The chiropractic team consisted of faculty professors and students from Logan
University in Chesterfield, MO; on-site chiropractic care was
made feasible via an academic affiliation agreement.
Patients were referred internally by providers to either or
both interventions based on patient and provider preference.
The goal of the pain team was to improve chronic pain,
increase psychosocial support, and decrease or wean opioid
use for pain. Chiropractic care consisted of patient education, rehabilitation exercises and other home care advice,
and manual therapy consisting of low or high-velocity-lowamplitude spinal manipulation and myofascial treatment.
Treatment selection for each patient was at the discretion of
the attending chiropractor and patient preference.
The pain team provided a reimbursable service covered
by private and public insurances with copayments comparable to primary care visits. Patients paid a sliding fee for
chiropractic consultations and follow-ups ($12-22 per visit).
At the time of study, chiropractic was not a covered service
by Missouri Medicaid.
When research staff were available, participants were
consented and enrolled at the time of first appointment to
either intervention. Inclusion criteria were patients with
chronic spinal pain (back and neck) as diagnosed by PCP
who were referred to either intervention. The only exclusion criteria was an active cancer diagnosis. This study was
approved by the Logan University IRB.

Study Tool

Data collection

The PDQ is a validated instrument to assess function and
disability as affected by pain. Scores on the PDQ correlate
stronger to many physical and psychosocial measures of

Following consent and enrollment, participants completed a baseline PDQ prior to the intervention.
Participants continued to see the intervention group (pain

Methods
Design
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team, chiropractic, or both), PCP, and other medical providers as determined by their health providers independent of this study’s protocol. Another PDQ was collected
at an intended 6 – 12 months later, after which participants were given a $20 gift card.
Demographic information was collected by manual chart
review in the electronic medical record NextGen (NextGen
EHR, Nextgen Healthcare, Inc. Irvine, CA, USA). Variables
collected included age, sex, race, BMI, insurance type, preferred language, presence of another pain diagnosis (e.g.
knee pain), active mental health diagnosis (including substance abuse), diagnosis of hypertension or diabetes, and
MED; one post-hoc variable was recorded: timing of follow-up survey in relation to the 2019 coronavirus (COVID19) pandemic, defined as before/after March 1, 2020, when
cases and awareness in the United States started increasing.
Intervention type was analyzed as an independent variable
since the study was not designed as a comparison of
interventions.

Data Analysis
Stata 16.0 (StataCorp, LLC, College Station, TX, USA)
was used for statistical analysis. PDQ scores at baseline and
follow-up were tested for statistical significance using
paired t-tests. Univariate analysis was performed on individual categorical variables and change in PDQ using twosample t-tests. Multivariate linear regression was used to
determine associations of these factors to the outcome.
Variables were excluded from regression models if there
was a subgroup size of six or less.
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Table 1. Demographic Characteristics of Participants at
Baseline.
Variable
Intervention
Chiropractic team
Pain team
Both
Sex
Female
Male
Age
18-40
41-60
>60
Race
Black
White
BMI
<30
≥30
Insurance
Public*
Private
uninsured
Other pain diagnosis
Diabetes mellitus
Hypertension
Mental health diagnosis
Chronic opioid prescription

Participants
n (%)
20 (57%)
12 (34%)
3 (9%)
19 (54%)
16 (46%)
6 (17%)
21 (60%)
8 (23%)
29 (83%)
6 (17%)
17 (49%)
18 (51%)
25 (71%)
6 (17%)
4 (11%)
14 (40%)
4 (11%)
22 (63%)
13 (37%)
2 (6%)

Results

*Public insurance includes Medicare (n = 5), Medicaid (n = 5) and Gateway
to Better Health (Gateway, n = 15), a federally-funded temporary health
care program for residents of St. Louis. Gateway’s service coverage and
copayments are similar to Medicaid.

From August 2018 – September 2019, 42 participants with
chronic spinal pain were enrolled across all clinical sites at
AHC. This included 12 of the 71 new patients seen by the
pain team and 20 of the 779 new patients with spinal pain
seen by the chiropractic team. Data is not available to distinguish how many of these 779 were eligible for enrollment with chronic spine pain versus acute back or neck
pain. Enrollment ended before the targeted number due to
elapsed time. Thirty-five individuals (35/42, 83%) completed the follow-up PDQ and were included for analysis;
twenty were seen by the chiropractic team, 12 were seen by
the pain team, and three saw both. Mean follow-up occurred
at 11 months after the baseline assessment (range 6 –
21 months). Demographic information of these participants
is included in Table 1.
Mean PDQ scores of selected participants and subgroups
are presented in Table 2. The mean baseline PDQ score was
92.4 +/− 6.1 and the mean follow-up PDQ was 81.9 +/−
7.7, resulting in a mean change from baseline of −10.6
(95% CI 1.2 - −22.3, P = .08), where a negative value

indicates an improved pain score. On univariate analysis,
participation in the chiropractic team (P < .01), absence of
another pain diagnosis (P = .02), and completion of the follow-up survey before COVID-19 (P < .01) were statistically significant predictors of better improvements in PDQ
scores. However, after adjusting for all variables using multivariate linear regression, only COVID-19 and intervention
type remained significant predictors of the outcome; specifically, completing the follow-up survey before COVID19 (P < .01) and enrollment in the chiropractic team
(P = .01) were associated with a larger improvement in PDQ
after intervention. Regression coefficients (b) and p-values
are listed in Table 2.
Only three participants of the initial 42 had an active
opioid prescription, and two of these participants (2/35,
6%) completed both surveys. Both of the participants
had been weaned completely from opioids at follow-up,
with an increase (ie, worsening) in PDQ of 2 and 31
(mean = 16.5).
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Table 2. PDQ Scores and Predicting Variables Using Multivariate Linear Regression.
Variable*
(n)
All participants (n = 35)
Intervention
Chiropractic team (n = 20)
Pain team (n = 12)
Sex
Female (n = 19)
Male (n = 16)
BMI
<30 (n = 17)
≥30 (n = 18)
Other pain diagnosis‖
Yes (n = 14)
No (n = 21)
Hypertension
Yes (n = 22)
No (n = 13)
Mental health diagnosis
Yes (n = 13)
No (n = 22)
COVID¶
Pre-COVID (n = 23)
Post-COVID (n = 12)

Baseline PDQ
Mean (SD)

Follow-up PDQ
Mean (SD)

PDQ change from
baseline (95% CI)

Regression
coefficient†, b

92.4 (6.1)

81.9 (7.7)

−10.6 (−22.3 – 1.2)

−

.08‡

79.9 (8.6)
109.8 (6.9)

55.0 (8.9)
113.1 (6.2)

−25.0 (−40.3 – −9.6)
3.3 (−10.4 – 17.0)

31.0

.01

P-value

95.4 (8.0)
88.9 (9.5)

79.2 (10)
85.1 (11.8)

−16.2 (−35.8 – 3.4)
−3.9 (−16.7 – 8.9)

.71

96.0 (10.7)
89.1 (6.3)

84.8 (11.2)
79.1 (10.9)

−11.2 (−28.5 – 6.2)
−10.0 (−27.7 – 7.7)

.34

5.9 (−11.8 – 23.6)
−21.5 (−36.4 – −6.7)

.88

87.1 (8.8)
73.0 (14.5)

−8.7 (−24.1 – 6.8)
−13.8 (−34.4 – 6.9)

.13

91.6 (12.1)
76.1 (9.9)

−15.2 (−37.6 – 7.3)
−7.9 (−22.5 – 6.7)

.05

76.2 (9.1)
92.8 (14.2)

−22.6 (−35.1 – −10.0)
12.4 (−8.3 – 33.2)

103.8 (6.7)
84.9 (8.8)
95.8 (6.4)
86.8 (12.5)
106.8 (9.1)
84.0 (7.6)
98.7 (6.1)
80.3 (13.0)

109.6 (8.4)
63.3 (9.7)

25.0

<.01

*Excluded variables with subgroups of n ≤ 6 (age, race, insurance type, diabetes).
†
Multivariate linear regression, R2 = 0.63. Only statistically significant coefficients displayed.
‡
This represents a paired t-test determining significance of the baseline and follow-up PDQ.
‖
This variable had a statistically significant association with a change in PDQ score on univariate analysis using a two-sample t-test, p = 0.02.
¶
before/after March 1, 2020.

Discussion
This pilot study demonstrates efficacy in improving chronic
spinal pain and disability utilizing a unique two-intervention approach within one CHC in a sample of 35 individuals. Both interventions are highly utilized by PCPs at the
study site, and are generalizable programs that could be
adopted by other health centers or practices. Integrating
chronic pain care within the CHC offers the advantage of
accessible and trustworthy options for services that would
otherwise be left to the PCP or externally referred. Although
cost of care was not a study outcome, integrating contemporaneous back pain management at the primary care level has
demonstrated per patient and downstream societal cost savings, along with improved health outcomes.28-31 Most (89%)
of the enrolled patients had private or public insurance.
Therefore, these results may inform decision-making to
expand coverage options for the management of chronic
pain within the medical home.
The study did not include a qualitative assessment, but
both interventions continue to be a long-term plan of the
organization. Thus, this is an observational study of a CHCacademic partnership thriving by providing on-site chiropractic services. While this may not be generalizable to

some private and/or small practices, this model is a feasible
option for larger health centers or medical homes where
there may be local academic institutional support. This type
of partnership streamlines evidence-based practice to the
CHC and its patients while providing a unique but reliable
environment for academic endeavors.
Although this was an observational study with no intent
of randomization, there was an association with a larger
score decrease (improvement) with those in the chiropractic
group compared to those in the pain team. The purpose of
the study was to analyze the health center’s approach to
chronic pain as opposed to determine which intervention is
more effective. In this manner, the study site’s system is
effective at reducing pain scores, and those scores remained
lower at a mean follow-up of 11 months. Despite the primary outcome not achieving statistical significance (mean
change in PDQ −10.6, P = .08), those in the chiropractic
group had a significant decrease in PDQ scores (P = .01),
with a mean score in the range of severe disability (71-100)
changing to a score in mild/moderate disability (less than
70). This is important, as the validation studies of the PDQ
found improved work retention and return to work in this
mild/moderate disability category.26,27
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Discovering the post-hoc effect of COVID-19 on PDQ
scores has two important implications. First, the mean
change in PDQ for both interventions prior to COVID was
much greater than the aggregate, likely blunting the true
effectiveness of this pain management system. Second, the
pandemic has a negative association on the perception of
pain in a small group of individuals, with a mean decrease
in PDQ of 22.6 prior to COVID compared to a mean
increase of 12.4 post-COVID (P < .01). Recent work suggests the COVID-19 pandemic correlates with lower psychological well-being and more anxiety and depression.32
Unsurprisingly, this new stressor had a significant influence
on pain, and subsequently, patient outcomes.
This study has limitations. The small sample size (n = 35)
limits implications of both the primary outcome and secondary analyses. Multivariate analysis is particularly limited, and
inferences about subgroups are subject to type I error. The
study is limited by selection bias, as PCPs referred to the intervention they thought most appropriate for their patients. A
small percentage of patients in each intervention gave consent
for the study. One reason for this is lack of research staff support and time in this real-world setting. However, participant
mistrust, indifference, and/or misunderstanding of research is
possible. Future studies could analyze reasons for low participation of CHC/FQHC patients, and improve enrollment.
Randomized studies could be considered to determine
true comparisons of different pain interventions, but was
not an option at the study site. There was not a comparison
group, and thus, the data relies only on measurements of the
interventions. Furthermore, a relatively small percentage of
patients on opioids enrolled, so the secondary outcome
could not be assessed. Regardless, both participants on
chronic opioids successfully weaned and discontinued their
medication by the end of the study.
While there was minimal crossover among patients
enrolled in the study (3/35 utilized both chiropractic care
and pain team), it is likely that patients from both groups
accessed similar services at the CHC such as PCPs, nurse
educators, pharmacists, and social workers. This overlap of
services might be different among the intervention groups,
but was not studied. This represents a real-world challenge
of designing clinical trials at CHCs where patient populations are accustomed to choosing their services rather than
being allocated to them.
Finally, the patient population is representative of one
FQHC, with a large population of low-income and uninsured patients. While this is the target population of the
study site and one of the purposes of this study, it does limit
external validity.

Conclusion
Integrating chronic pain interventions within the medical
home was effective in treating chronic pain, improving

5
disability, and reducing opioid prescriptions in a small sample
of patients. Partnering with academic universities provides
access to services such as on-site chiropractic care. This study
offers important data for one potential solution in the future of
chronic pain management within CHCs.
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